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In the title complex, [Sn 2 (C 7 H v ) 4 (C 10 H 8 N 2 O 3 )2(C 2 H 5 OH) 2 ], 
the Sn(IV) atom is seven-coordinated in a distorted penta- 
gonal-bipyramidal geometry by three O atoms and one N 
atom from the pyruvate benzoyl hydrazone ligand, one 
ethanol O atom and two axial C atoms from trans-benzyl 
groups, thus forming a dimeric molecule (1 symmetry) via 
weak Sn— O interactions. The C atoms of one phenyl ring and 
the ethanol molecule are disordered over two sets of sites with 
site-occupancy factors of 0.57 (5):0.43 (5) and 0.79 (2):0.21 (2), 
respectively. Intermolecular O— H- ■ O hydrogen bonds 
stabilize the crystal structure. 

Related literature 

For related structures, see: Sun & Hu (2007); Gielen et al. 
(2002). 




V = 1246.8 (4) A 3 
Z= 1 

Mo Ka radiation 

Data collection 

Siemens SMART CCD area- 
detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
Tna,, = 0.647, T max = 0.793 



Refinement 

R[F 2 > 2a(F 2 )} -- 
wR(F 2 ) = 0.116 
S = 1.08 
4356 reflections 



0.042 



fj, = 1.06 mm 1 
T = 298 K 

0.45 x 0.37 x 0.23 mm 



6566 measured reflections 
4356 independent reflections 
3598 reflections with / > 2a(l) 
R in , = 0.017 



298 parameters 

H-atom parameters constrained 
A/tw = 1.04 e A~ 3 
Ap mi „ = -0.58 e A~ 3 



Table 1 

Selected geometric parameters (A, °). 
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2.135 (6) 
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-Ol 
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Symmetry code: (i) 


-x + 2, -y + 2, -z. 








Table 2 


geometry (A, °). 








Hydrogen-bond 








D-H ■ A 


D-H H- 


A 


D- ■ A 


D-H - A 


Q4-H4- ■ 02' 


0.82 1.82 




2.624 (6) 


165 



Symmetry code: (i) — x + 2, — y + 2, — z. 

Data collection: SMART (Siemens, 1996); cell refinement: SAINT 
(Siemens, 1996); data reduction: SAINT, program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

We acknowledge financial support by the Clinical Labora- 
tory of Liaocheng Hospital. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: LR2004). 



Experimental 

Crystal data 

[Sn 2 (C 7 H 7 )4(C 10 H 8 N 2 O 3 ) 2 - 

(C 2 H 6 0) 2 ] 
M r = 1102.42 
Triclinic, PI 
a = 8.7187 (18) A 



= 11.385 (2) A 
13.198 (3) A 
= 96.170 (3)° 
= 93.728 (2)° 
= 105.861 (3)° 
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Bis(/ f -2-{[oxido(phenyl)methylidene]hydrazinylidene}propanoato)bis[dibenzyl(ethanol)tin(IV)] 
S. Sun and J. Yang 

Comment 

Organotin derivatives of carboxylic acid ligands have been extensively studied due to their biological activities (Gielen et 
al, 2002). In our ongoing studies with Schiff base organotin(IV) compounds, the title compound has been synthesized and 
we report herein its crystal structure. The molecular structure of the compound is shown in Fig. 1. The atoms 01, 03, Nl 
and 04 are coplanar within 0.0120 A, which form the equatorial plane. Furthermore, the angle of the axial CI 1 — Snl — CI 8 
is 163.3 (3)°, which deviates from the linear angle of 180°. These data indicate that the tin atom of this complex is in a 

distorted octahedral configuration. The Ol atom of the carboxylate residue also binds the other tin atom, Sn 1 , generating 
a Sn202 four-membered ring [symmetry code: 2 - x, 2 - y, -z\. The distances of Snl-01 1 2.772 (4)A are relatively longer 
than those of Snl — 01 2.339 (4)A (Table 1), but are comparable with those found in related seven-coordinate diorganotin 
systems (Sun et al., 2007). With weak interactions of Sn-0 bonding, the structure of the title complex can be described 
as a dimer with crystallographically imposed 1 symmetry, and the coordination geometry of tin can be also described as 
a fra/w-C2Sn04N pentagonal bipyramid with the two benzyl groups occupying trans positions. The forming of the dimer 

leads to the shorter interaction between O and O 1 , because the interaction of two monomers surpass the repelling effect of 
two O atoms. Otherwise, there exhibit the disorder at the C12 to C17 aromatic ring moiety and the C25, C26 atoms of the 
coordinated ethonal solvate molecule. 

Each Sn atom is also coordinated by an ethanol molecule, the Snl — 04 bond distance being 2.424 (3) A, which is 
comparable with those in the analogous (Sun et al, 2007), due to the formation of intradimeric hydrogen bonds, 02-04 1 
(or 02'-04) 2.624 (6)A (Table 2). These hydrogen bonds contribute to the stability and compactness of the crystal structure 
(Fig- 2). 

Experimental 

Pyruvic acid benzoyldrazone (1 mmol) and sodium ethoxide (1 mmol) was added to the solution of dry benzene (20 ml) in a 
Schlenk flask and stirred for 0.5 h. Dibenzyltin dichloride (1 mmol) was then added and the reaction mixture was stirred for 
12hat313 K and then filtered. The solvent was gradually removed by evaporation under vacuum until a solid product was 
obtained. The solid was then recrystallized from ethanol and colorless crystals suitable for X-ray diffraction were obtained. 
Elemental analysis, calculated for C 2 6H28N 2 0 4 Sn: C 56.66, H 5.12, N 5.08; found: C 56.51, H 5.34, N 5.01%. 

Refinement 

The atoms C12, C13, C14, C15, C16 and C17 of the phenyl ring, C25 and C26 of the ethanol molecule were found to be 
disordered over two sites, and the ratio of the occupancy factors were refined to 0.57 (5):0.43 (5) and 0.79 (2):0.21 (2) for 
the phenyl ring C atoms and ethanol C atoms, respectively. The H atoms were positioned geometrically with aromatic C — H 



sup-1 



supplementary materials 



distances of 0.93 A, and refined as riding on their parent atoms, with £/j S0 (H) = 1.2 U e q(C, O). All other H atoms were also 
placed in idealized positions, with {/i S0 (H) =1.5 U eq (C, O). 



Figures 




Fig. 1. The molecular structure of the compound, showing 50% probability displacement el- 
lipsoids. H atoms have been omitted for clarity. Symmetry code: 2 - x,2 - y, -z. 



Fig. 2. The crystal packing in a unit cell of the title complex, viewed along the b axis. H 
atoms have been omitted. 



Bis(u-2-{[oxido(phenyl)methylidene]hydrazinylidene}propanoato) bis[dibenzyl(ethanol)tin(IV)] 



Crystal data 

[Sn 2 (C 7 H 7 )4(CioH 8 N 2 0 3 )2(C2H 6 0)2] 
M,.= 1102.42 

Triclinic, PI 
a = 8.7187 (18)A 
b = 11.385 (2) A 
c= 13.198 (3) A 
a = 96. 170 (3)° 
(3 = 93.728(2)° 
Y= 105.861 (3)° 

V= 1246.8(4) A 3 



Z= 1 

F(000) = 560 

D x = 1.468 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 3583 reflections 

6 = 2.6-27.3° 

= 1.06 mm 1 
T=298K 
Block, colorless 
0.45 x 0.37 x 0.23 mm 



Data collection 



Siemens SMART CCD area-detector 
diflractometer 

Radiation source: fine- focus sealed tube 

graphite 

phi and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
T min = 0.647, J max = 0.793 
6566 measured reflections 



4356 independent reflections 
3598 reflections with I> 2a(7) 



= 7 3° 



£ = -10^10 

£ = -13^12 
/ = 15^15 
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Refinement 

, Primary atom site location: structure-invariant direct 

Refinement on F methods 

Least-squares matrix: full Secondary atom site location: difference Fourier map 

, , Hydrogen site location: inferred from neighbouring 

R[F 2 >2o(F 2 )] = 0.042 ^ 

wR(F 2 ) = 0.116 H-atom parameters constrained 

w = V[o 2 (F 2 ) + (0.0509P) 2 + 2.1936P] 

O — 1 .1)8 

where P = (F 2 + 2F 2 )/3 

43 5 6 reflections (A/a) max = 0.001 

298 parameters Ap max = 1 .04 e A -3 

0 restraints Ap min = -0.58 e A~ 3 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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0.07 (6) 


0.08 (4) 



Occ. (<1) 



0.57 (5) 
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0.7075 


0.3082 


0.165* 


0.21 (2) 


H26F 


1.3391 


0.7184 


0.1911 


0.165* 


0.21 (2) 
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Atomic displacement parameters (A 2 ) 





r rll 

u 


TJ 22 
U 


U 


U 


U 


r/23 

u 


o~ 1 


n n a OA /t~\ 

0.0480 (2) 


0.0633 (3) 


A A A 1 1 /T\ 

0.0411 (2) 


0.02061 (17) 


AA1TOT /1/1\ 

0.01282 (14) 


AA11/1T/1C* 

0.01 142 (15) 


XT 1 

N 1 


A A A A 

0.040 (2) 


0.063 (3) 


A ATA /T\ 

0.039 (2) 


A A 1 ">/; /1 A\ 

0.0126 (19) 


AA110 /1T\ 

0.0118 (1 /) 


A AAA A / 1 A\ 
0.0094 (19) 


N2 


A A A T /T \ 

0.042 (2) 


a r\/T\ /t\ 

0.069 (3) 


A A A T /T \ 

0.042 (2) 


A A 1 ^ / ^\ \ 

0.012 (2) 


A A 1 AC ( 1 0\ 

0.0105 (18) 


A A 1 A /T\ 

0.010 (2) 


01 


0.0480 (19) 


0.069 (2) 


A A/in / 1 o\ 

0.0437 (18) 


A A1 ^ /I T\ 

0.0262 (17) 


A A 1 A C / 1 C\ 

0.0145 (15) 


a ai a r { y r\ 

0.0146 (16) 


/~vt 


a a o c /t ^ 
0.086 (3) 


a Ann /t\ 

0.099 (3) 


0.061 (2) 


A AC O \ 

0.058 (3) 


A AT 1 

0.033 (2) 


A AT *7 /T\ 

0.03 / (2) 


03 


0.052 (2) 


0.068 (2) 


AA/1 "71 / 1 A\ 

0.0473 (19) 


0.0206 (18) 


A A 1 CA ( 1 f \ 

0.0159 (16) 


A A 1 A A /I T\ 

0.0149 (17) 


04 


0.070 (3) 


A AA r /t\ 

0.096 (3) 


A A C A /T\ 

0.059 (2) 


A A/11 /' ^\ \ 

0.042 (2) 


A AT A C ( 1 A\ 

0.0245 (19) 


A AT A /T\ 

0.030 (2) 


CI 


0.050 (3) 


A A/"l /T\ 

0.063 (3) 


A A A C /T \ 

0.045 (3) 


0.025 (3) 


A AAO /T\ 

0.008 (2) 


A AAO /T\ 

0.008 (2) 


pt 

L2 


a a a i /t ^ 

0.047 (3) 


0.065 (3) 


A A A A /T \ 

0.044 (3) 


A ATA /'"^ 

0.020 (2) 


A A 1 1 /T\ 

0.011 (2) 


A A 1 A /T\ 

0.010 (2) 


C3 


0.062 (4) 


A AAT / A \ 

0.093 (4) 


A A/C T /T ^ 

0.062 (3) 


A AT *7 ^ 

0.037 (3) 


A ATT /T \ 

0.023 (3) 


A A 1 O /T ^ 

0.018 (3) 


C4 


A AC"7 /i \ 

0.057 (3) 


0.064 (3) 


A A /I 1 /I \ 

0.041 (3) 


A A 1 /T\ 

0.016 (3) 


A A 1 1 /T\ 

0.011 (2) 


A A 1 1 /T \ 

0.011 (2) 


PC 

C5 


0.051 (3) 


A A"7C i A\ 

0.075 (4) 


a a /i /i n\ 
0.044 (3) 


A A 1 1 /T \ 

0.011 (3) 


A A 1 T /T\ 

0.012 (2) 


a A 1 /; 

0.016 (3) 


Co 


A A"7/C /y| \ 

0.076 (4) 


A AA/1 i Z\ 

0.094 (5) 


A A C T ^ 

0.052 (3) 


A AT 1 //^ 

0.021 (4) 


A ATT /T\ 

0.023 (3) 


A ATA 

0.020 (3) 


C7 


nnn /C^ 

0.083 (5) 


0.105 (5) 


A A C O (A \ 

0.058 (4) 


A A 1 *7 / /I ^ 

0.017 (4) 


A AT *7 /T \ 

0.027 (3) 


A A 1 A ( A \ 

0.019 (4) 


po 

Co 


A ao c /c\ 

0.085 (5) 


A 1 A/C f C\ 

0.106 (6) 


A f\C 1 //I \ 

0.061 (4) 


A AA1 

0.003 (4) 


A AT 1 /T \ 

0.021 (3) 


A ATA { A\ 

0.029 (4) 


pn 

C9 


n aot /c\ 
0.083 (5) 


A AOC /C\ 

0.085 (5) 


0.0 15 (4) 


A A A "7 SA\ 

0.00 / (4) 


A A 1 *7 ( A \ 
0.01 / (4) 


A AT A f A \ 
0.030 (4) 


cio 


A A*7T //I \ 

0.0 15 (4) 


A AO A i A \ 

0.084 (4) 


A AC O /T \ 

0.058 (3) 


A A 1 *7 ^ 

0.017 (3) 


A A 1 C /T \ 

0.015 (3) 


A A 1 O /T\ 

0.018 (3) 


Cl 1 


r\ AOI (A \ 

0.082 (4) 


A A"7A f A\ 

0.070 (4) 


A A C /I /"J \ 

0.054 (3) 


A A 1 O ^ 

0.018 (3) 


A AAA /T ^ 

0.009 (3) 


A AA/1 /T\ 

0.004 (3) 


P1 T 

C12 


a aa n 

0.09 (11) 


A A"7 ZO\ 

0.07 (8) 


A A/C /A~\ 

0.06 (9) 


A AT //C~\ 

0.02 (6) 


A AA iZ\ 

0.00 (5) 


a A1 //;"* 

0.01 (6) 


P1 "5 

C13 


A AAA / 1 T\ 

0.099 (12) 


A A*7/C ( 1 A\ 

0.076 (10) 


A AT/1 f ~\ A\ 

0.0 /4 (14) 


A AT A ZO~\ 

0.024 (8) 


A AA A ( 1 n\ 

-0.004 (10) 


A A 1 A / 1 n\ 

0.010 (10) 


C14 


A 1/11 / 1 1 \ 

0.103 (13) 


A A*7 O /I 1 \ 

0.0/8 (11) 


0.0 /5 (14) 


A A 1 o /n\ 

0.018 (9) 


A AA /I / 1 n\ 

-0.004 (10) 


A A 1 1 fC\\ 

0.011 (9) 


C15 


0.10 (3) 


A AO! / 1 n\ 

0.083 (19) 


0.077 (12) 


A All /I T\ 

0.013 (17) 


A AAT / 1 H\ 

-0.002 (17) 


0.016 (12) 


C16 


0.103 (19) 


A A"7A / 1 f\\ 

0.079 (19) 


a mi / 1 a\ 

0.073 (14) 


A A1C 

0.015 (16) 


A AAT / 1 1 \ 

-0.002 (11) 


A A1C /1T\ 

0.015 (12) 


C17 


A AA /'T^ 

0.09 (2) 


A A*7 C / 1 £\ 

0.0/5 (16) 


A A/C /C / 1 n\ 

O.Ooo (19) 


A A1 /I /l 1\ 

0.014 (13) 


A AA 1 / 1 A \ 

0.001 (14) 


AA11 /1T\ 

0.01 1 (12) 


C12' 


0.09 (16) 


A A"7 ( 1 A\ 

0.07 (10) 


0.06 (12) 


A AT /0\ 

0.02 (8) 


A AA /0\ 

0.00 (8) 


0.01 (8) 


C13 


A A A O /1 ^TA 

0.098 (16) 


A A*7A / 1 A \ 

0.079 (14) 


0.072 (17) 


A AlO /in 

0.018 (11) 


A AA A f~\ T"\ 

-0.004 (13) 


A A 1 C /1/1~\ 

0.015 (14) 


C14 


A 1 A /1\ 

0.10 (3) 


A AO (^\\ 

0.08 (2) 


A A"7 /I /1 A^ 

0.074 (19) 


AA11 /I 0\ 

0.011 (18) 


A AA ("\\ 

0.00 (2) 


A AlO /1C~\ 

0.018 (15) 


p 1 ci 

C15 


A 1 A t"l \ 

0.10 (3) 


A AO {"\\ 

0.08 (2) 


0.074 (15) 


A ATA / 1 n\ 

0.020 (19) 


A AAT / 1 C\ 

-0.003 (15) 


A A1"7 /1C\ 

0.017 (15) 


p i £i 
C16 


0.10 (2) 


AAOI /I 0\ 

0.081 (18) 


0.073 (16) 


A A.1 A / 1 A\ 

0.014 (14) 


A AA 1 ( ~\ A\ 

-0.001 (14) 


A A1T /1T\ 

0.012 (12) 


P 1 "71 

C17 


A A A 

0.09 (3) 


A A"7C / 1 A~\ 

0.075 (19) 


A A "7 n\ 

0.07 (3) 


AA1/1 /1C^ 

0.014 (15) 


A AA 1 /I A\ 

0.001 (19) 


AA11 /1C\ 

0.011 (15) 


Cls 


A ACT n\ 

0.053 (3) 


A A"7/C i A\ 

0.076 (4) 


A ACT /I \ 

0.053 (3) 


A ATA 

0.020 (3) 


A AAO /T~\ 

0.008 (2) 


A AAA /T\ 

0.009 (3) 


C19 


A ACT /T "\ 

0.052 (3) 


A A"7T //I"* 

0.0/2 (4) 


A AC 1 n\ 

0.051 (3) 


A A 1 T 

0.013 (3) 


A AA/1 /T"* 

0.004 (2) 


A AA/1 

0.004 (3) 


C20 


0.075 (4) 


0.084 (5) 


0.070 (4) 


0.023 (4) 


0.004 (3) 


0.000 (3) 


C21 


0.089 (5) 


0.090 (5) 


0.093 (5) 


0.027 (4) 


-0.001 (4) 


-0.004 (4) 


C22 


0.084 (5) 


0.104 (6) 


0.087 (5) 


0.023 (4) 


0.015 (4) 


-0.021 (5) 


C23 


0.080 (5) 


0.100 (6) 


0.070 (4) 


0.010 (4) 


0.017(4) 


-0.009 (4) 


C24 


0.069 (4) 


0.082 (4) 


0.058 (3) 


0.012(3) 


0.011 (3) 


0.001 (3) 


C25 


0.073 (7) 


0.090 (8) 


0.069 (6) 


0.026 (6) 


0.015 (5) 


0.025 (5) 


C26 


0.127 (11) 


0.117(9) 


0.099 (9) 


0.049 (8) 


0.005 (8) 


0.033 (7) 


C25' 


0.09 (3) 


0.08 (3) 


0.07 (2) 


0.03 (3) 


0.00 (2) 


0.02 (2) 


C26' 


0.13 (4) 


0.12(3) 


0.10(3) 


0.05 (3) 


0.01 (3) 


0.03 (2) 



Geometric parameters (A, °) 

Snl— Cll 2.135(6) C15— C16 1.40(4) 
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Snl — 03 


2.148 (3) 


C15 — H15 


0.9300 


Snl — C18 


2.154 (6) 


C16 — C17 


1 41 (6) 


Snl— Nl 


2.237 (4) 


C16 — H16 


0.9300 


Snl— Ol 


2.341 (3) 


C17— H17 


0.9300 


Snl — 04 


2.382 (4) 


C12' — C13' 


1 4(12) 


C ., 1 P» 1 i 

bnl — Ol 


7 779 (X\ 


pi 7' pi 7' 




XT 1 P ~) 

IN 1 — CZ 


1.2 lb (6) 


C13 — C14 


1 /I 1 (A \ 

1.41 (4) 


XT 1 XT'") 

JN 1 — JNZ 


1.3 15 (j ) 


C13 — H13 


U.yjUU 


XT'") P /] 

JNZ — C4 


1 1 1 A fH\ 

1.31U (/) 


P 1 A ' P" 1 1 C 

C14 — C15 


1.41 (0) 


p i n 
Ol — CI 


1.2 lb (6) 


P 1 1 /I ' TJ 1 ,1 ' 

C14 — H14 


A fllflfl 

U.yiUU 


p^ ( " 1 
UZ — CI 


1 Til 1 £\ 

Y.L55 Kb) 


CIS — C16 


1 .4Z (4) 


Pi P /i 

U.5 — C4 


1 7ni //:\ 
1.2V3 (0) 


P 1 1 C m c 

CIS — HID 


fl fllflfl 

U.ViUU 


<J4 — CZD 


1 A"t ( A\ 

IAZ (4) 


C16 — CI / 


1 .4Z (y) 


pi /I ptc 

U4 — CZD 


1.435 (1U) 


P 1 1 /o u 1 /:' 
C16 — H16 


U.ViUU 


P/1 II A 

<J4 — ri4 


U.62UU 


CI / — HI / 


ri mfifi 

u.yiuu 


p i pi 
CI — CZ 


1 znQ f7i 
I.jUS ( I) 


PIO piQ 

ci6 — ciy 


1.4oj (oj 


pi pi 
CZ — C-J 


1 /I 0 1 /7\ 

1.461 (/) 


PIO TT 1 O A 

C 1 6 — H 1 6 A 


A fl"7flfl 

u.y /UU 


pi TTQ A 

CJ — Hi A 


U.VOUU 


pio TT 1 OT3 

C 1 6 — H 1 ohs 


A A*7AA 

U.y /UU 


PI Ul ID 

CJ — riiB 


u.youu 


ciy — C2u 


1 1 OA /Tl\ 

i.iou (y) 


pi ii") p 
CJ — riiC 


u.youu 


Ciy — C24 


1 im fo\ 

i.iyz (o) 


P/1 PC 

C4 — CD 


1 /I Ol fH\ 

1.463 ( /) 


C2U — C2 1 


1 /1A1 /A\ 

1.4U3 (y) 


PC P 1 A 

Cj — C1U 


1 1£A /Q\ 

1.304 (6) 


pin tnn 
C2U — H2U 


A A1AA 

u.yiuu 


r^c ( ' ^ 
CD — CD 


1 170 ^Ci 

1.3 /z (6) 


z^77 
Czl — Czz 


1.300 (1UJ 


/ • /" p-T 

Co — C/ 


1 17/; 
1.3 /6 (6) 


C21 — H21 


A A1AA 

u.yiuu 


p/ it/ 

Co — riO 


u.y3uu 


C22 — C23 


1 1/1Cf11\ 

1.34D (11) 


P*7 PO 

C/ — Co 


1 1 1 o / 1 n\ 
1.336 (1U) 


C22 — till 


A A1AA 

u.youu 


p^7 Tjn 

C/ — hi/ 


u.y3uu 


C23 — C24 


1 i /;a ( n\ 

i.ioy (y) 


PO PA 

Co — Cv 


1 i /;o { 1 p\ 
1.306 (1U) 


C23 — H25 


A AQAA 

u.yiuu 


pg ttq 
Co — rlo 


u.y3uu 


f^^)A U7/1 

C24 — rlz4 


A A1AA 

u.youu 


pn pin 

cy — ciu 


1.3y4 (6) 


C2S — C26 


1 /I A f>\ 

i.4y (Z) 


pn I m 
CV — tiy 


u.y3uu 


C25 — H2SA 


A A*7AA 

u.y /uu 


pin u i pi 

CIU — rilU 


U.y3UU 


PTC mrn 

C25 — HZdd 


A A*7AA 

u.y /uu 


P 1 1 pn 
CI 1 — C1Z 


1.5 (9) 


C26 — H26A 


a a/;aa 

u.youu 


pi i pi 

CI 1 — C1Z 


1 C f 1 T\ 

1.5 (12) 


C26 — H26B 


A A£AA 

u.youu 


P 1 1 Ul 1 A 

CI 1 — rll 1A 


u.y /uu 


C26 — H26C 


a a/;aa 

u.youu 


P 1 1 III ID 

CI 1 — rll IB 


u.y /uu 


Plfl /~1T /T» 

C25 — C26 


1.52 (7) 


vlZ tl / 


1.4 (OJ 


P9V TI7SP 


n Q7nn 

U.7 /uu 


C12 — C13 


1 4 (7) 


C25' — H25D 


0.9700 


C13 — C14 


1.45 (3) 


C26' — H26D 


0.9600 


C13 — H13 


0.9300 


C26' — H26E 


0.9600 


C14 — C15 


1 41 (3) 


C26' — H26F 


0.9600 


C14 — H14 


0.9300 






CI 1 — Snl — (J5 


fl*7 /II / 1 A\ 

97.42 (19) 


CI / — C12 — Cll 


121 (10) 


Cll— Snl— C18 


163.3 (2) 


C13— C12— Cll 


117 (10) 


03— Snl— C18 


94.77 (18) 


C12— C13— C14 


116(10) 


Cll— Snl— Nl 


97.9 (2) 


C12— C13— H13 


122.0 


03— Snl— Nl 


70.83 (13) 


C14— C13— H13 


122.0 


C18— Snl— Nl 


96.85 (18) 


C15— C14— C13 


120 (2) 
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CI 1 — bnl — Ol 


55. jy {ly) 


U3 — bnl — (Jl 


14U.42 (12) 


nio c 1 

CI 5 — bnl — Ul 


on m /1 o\ 
5V.3U (Id) 


Ml <sn 1 r»1 

IN 1 olll Ul 


OV.OU ^ YL) 


Cll— Snl— 04 


84.9 (2) 


03— Snl— 04 


78.79 (13) 


C18— Snl— 04 


86.28 (19) 


Nl— Snl— 04 


149.60 (14) 


Ol— Snl— 04 


140.79 (12) 


Cll— Snl— Ol 1 


80.32 (18) 


03— Snl— 01' 


154.13 (12) 


C18— Snl— Ol' 


83.72 (16) 


Nl— Snl— Ol 1 


135.04 (12) 


Ol — Snl — Ol' 


65.45 (12) 


r\A Cn1 f^^^ 1 

U4 — an 1 — U 1 


75 IdCllI 


Z"" 1 '* "\T1 Ml 

C2 — JN 1 — IN 2 


12U.3 (4) 


Z" 1 ^) "\T1 C~ 1 

C2 — JN 1 — anl 


121.9 (J) 


JN2 — JN 1 — snl 


11 /. / (3) 


C4 — JN2 — JN 1 


109. / (4) 


CI — Ul — Snl 


1 1 H A S1\ 
1 1 /.0 (3) 


f^A r\~i o~ 1 

C4 — U3 — an 1 


115. y (3) 


C25 — U4 — C25 


A 1 

41 (2) 


C25 — U4 — anl 


126.5 (15) 


nr r\A c~1 

C25 — U4 — anl 


13U.5 (5) 


C25 — U4 — H4 


1 1 A A 

ny.4 


C25 — U4 H4 


1 A/t ^ 
1U4.5 


anl — U4 — H4 


1 1 1 "7 
111./ 


ft^ 

U2 — C 1 — U 1 


123.3 (5 j 


f\"t r^i r^T 
U2 — CI — C2 


1 1 O A (A\ 

116.U (4) 


Ul — CI — C2 


lib. / (4) 


\r1 

JN 1 — C2 — C3 


124.2 (5) 


JN 1 — C2 — CI 


114. / (4) 


C3 — C2 — C 1 


121.1 (5) 


/^T Ul A 

C2 — C3 — Hi A 


1 AA £ 

1U9.5 


C2 — C3 — Hits 


1 AA £ 

1U9.5 


Hi A — C3 — Hits 


1 AA £ 

iuy.5 


C2 — C3 — hUC 


1 aa ^ 
1U9.5 


H3A — C3 — H3C 


1 AA ^ 

1U9.5 


Hit! — C3 — H3C 


1 AA £ 

1U9.5 


Uj — C4 — JN2 


125.V (4) 


r\1 r^A r^c 

U3 — C4 — C5 


1171 

1 1 1.1 (j ) 


\n /^yl r^c 

JN2 — C4 — C5 


1 1 iC A 

11 0.9 (5) 


CIO— C5— C6 


118.8 (5) 


CIO— C5— C4 


120.7 (5) 


C6— C5— C4 


120.5 (5) 


C5— C6— C7 


120.3 (7) 


C5— C6— H6 


119.8 


C7— C6— H6 


119.8 



C15— C14— H14 120.0 

C13— C14— H14 120.0 

C16— C15— C14 123 (3) 

C16— C15— H15 118.3 

C14— C15— H15 118.3 

C15— C16— C17 116(3) 

C15— C16— H16 122.0 

C17— C16— H16 122.0 

C12— C17— C16 122 (10) 

C12— C17— H17 118.8 

C16— C17— H17 118.8 

C13'— C12'— C17' 120(10) 

C13'— C12'— Cll 122.0 

C17'— C12'— Cll 119.0 

C12'— C13'— C14' 121 (10) 

C12'— C13'— H13' 119.7 

C14'— C13'— H13' 119.7 

C13'— C14'— C15' 118(3) 

C13'— C14'— H14' 120.9 

C15'— C14'— H14' 120.9 

C14'— C15'— C16' 122(4) 

C14'— C15'— H15' 118.9 

C16'— C15'— H15' 118.9 

C17'— C16'— C15' 118(4) 

C17'— C16'— H16' 121.1 

C15'— C16'— H16' 121.1 

C16'— C17'— C12' 121 (10) 

C16'— C17'— H17' 119.7 

C12'— C17'— H17' 119.7 

C19— C18— Snl 113.5(4) 

C19— C18— H18A 108.9 

Snl— C18— H18A 108.9 

C19— C18— H18B 108.9 

Snl— C18— H18B 108.9 

H18A— C18— H18B 107.7 

C20— C19— C24 118.6(6) 

C20— C19— C18 120.8 (5) 

C24— C19— C18 120.6 (6) 

C19— C20— C21 119.8(7) 

CI 9— C20— H20 120.1 

C21— C20— H20 120.1 

C22— C21— C20 119.2(8) 

C22— C21— H21 120.4 

C20— C21— H21 120.4 

C23— C22— C21 121.5(7) 

C23— C22— H22 119.3 

C21— C22— H22 119.3 

C22— C23— C24 120.1 (7) 
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pin Pft I m 

c i u — cy — hiy 


1 in ^ 


pc p i r\ pri 
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pif pi A TT 1 p. 

C5 — CIO — HlU 


1 1 ft n 

119.7 


Pn pin iti (i 

C9 — C 1 U — H 1 U 


1 1 ft n 

lly.7 


pi i p 1 1 pim 

CI 2 — CI 1 — C12 


8(10) 


rill p 1 1 o« 1 

C12 — CI 1 — Sni 


1 1 <C /1 n\ 

lib (1U) 


pni pi i c~ 1 
C12 — CI 1 — Sni 


i n /i n\ 
112 (1U) 


pn pi i tiii * 
C12 — CI 1 — HI 1A 


108.3 


P 1 T' P11 Til 1 A 

CI 2 — Cll — H11A 


tiii t 
1U4.2 


C~ 1 P11 T_T1 1 A 

Sni — Cll — HI 1 A 


1 no T 
1U6.2 


pn P11 TT11T3 

C12 — Cll — HI IB 


1 Pi O T 

108.2 


C12'— Cll— HUB 


119.0 


Snl— Cll— HUB 


108.2 


H11A— Cll— HUB 


107.4 


C17— C12— C13 


122(10) 


Symmetry codes: (i) -x+2, -y+2, -z. 





/~itt ni tjoo 
C22 — C23 — H23 


1 1 n n 

i iy.y 


pt/i ni mi 
C24 — C23 — H23 


1 1 n n 

i iy.y 


pti pt/i pin 
C23 — C24 — C 1 9 


1 in o (i\ 
IZU.o (/) 


PT1 P11 UT/1 

C23 — C24 — H24 


1 1 n £ 

iiy.o 


p 1 n pii ut/i 
C 1 9 — C24 — H24 


1 1 ft £. 

i iy.o 


r\A pic pt/: 
U4 — C25 — C2o 


i i n n ( ] \ , \ 

nu.y (ii) 


p./i ptc utc A 
U4 — C25 — H25A 


1 nn a 

iuy.!> 


pt/: PTC me A 

C2o — C25 — H25A 


1 nn a 

iuy.3 


r\A PTC TTTCD 

U4 — C25 — H25B 


1 nn a 

iuy.!> 


C2o — C25 — H25B 


1 nn c 


UTCA PTC UTCT3 

H25A — C25 — H25B 


1 no 1 
lUo.l 


r\A ptc pt/:' 
U4 — C25 — C2o 


111 (A \ 

111 (4) 


r\A PTC UTCP 

U4 — C25 — H25C 


1 nn c 


/~iT/:' PTC UTCP 

C2o — C25 — H25C 


1 nn c 


P./1 PTC TJTCn 

U4 — C25 — H25D 


1 nn c 


pt/;' PTC Tjicn 
C2o — C25 — H25D 


1 nn c 


UTCP PTC TJTCn 

H25C — C25 — H25D 


1 no 1 
1U6.1 


C25'— C26'— H26D 


109.5 


C25'— C26'— H26E 


109.5 


H26D— C26'— H26E 


109.5 


C25'— C26'— H26F 


109.5 


H26D— C26'— H26F 


109.5 


H26E— C26'— H26F 


109.5 



Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D-A D—H-A 

04— H4-02 i 0.82 1.82 2.624 (6) 165 

Symmetry codes: (i) -x+2, -y+2, -z. 



sup-8 



supplementary materials 




sup-9 



supplementary materials 




sup-10 



